**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS/ISO 4090 (2001) : Photography - Medical radiographic 
cassettes/screens/films and hard-copy imaging films - 
Dimensions and specifications [MHD 19: Immuno-Biological 
Diagnostic Kits] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi f 7ui^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS/ISO 4090 : 2001 

(Superseding IS 6991 : 1985, 
IS 9644 : 1980 and IS 10554 : 1983) 






Indian Standard 

PHOTOGRAPHY — MEDICAL RADIOGRAPHIC 

CASSETTES/SCREENS/FILMS AND HARD-COPY 

IMAGING FILMS — DIMENSIONS AND 

SPECIFICATIONS 



ICS 37.040.25 



© BIS 2008 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

July 2008 Price Group 1 1 



Electromedical Equipment Sectional Committee, MHR 15 



NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 4090 : 2001 'Photography — Medical radiographic 
cassettes/screens/films and hard-copy imaging films — Dimensions and specifications' issued by the 
international Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards 
on the recommendation of the Electromedical Equipment Sectional Committee and approval of the 
Medical Equipment and Hospital Planning Division Council. 

This standard is a comprehensive standard and covers not only radiographic films but also cassettes 
and intensity screens. This standard will therefore supersede the following Indian standards: 

a) IS 6991 : 1985 Specification for radiographic cassettes, 

b) IS 9644 : 1980 Sizes of film for medical radiography, and 

c) IS 10554 : 1983 Radiograpinc intensifying screens for medical use — Dimensions. 

The aim of this standard is to bring together all standardized information about dimensions and 
related specifications of photographic materials in the form of sheets and related products (screens 
and cassettes); all of which are intended for use in medical radiography. The worldwide community 
using radiographic equipment will benefit by having all this information in a single text. 

The text of this standard is not intended to change the contents of the above mentioned standards 
which will be superseded, but only to bring them together and to resolve the existing between the 
different standards. The references of inch sizes in this standard will be taken as deleted after 
December 2012 as agreed by Electromedical Equipment Sectional Committee. Afterwards this 
standard will have only metric sizes. 

By combining the existing standards and the dimensional tables, the reader can now easily compare 
sizes of films, screens and cassettes — ail in a glance. Combination has also facilitate a significant 
comparison of preferred and recognized sizes, as well as a reconciliation of whether films and 
screens properiy fit inside their corresponding cassettes. This comparison has resulted in a significant 
improvement in the agreement between sizes, as wel! as component fit. 

This standard refers to mammography cassettes as either preferred sizes or recognized sizes. All new 
mammography cassettes must conform to the dimensions given as 'preferred'. The dimensions given 
for recognized sizes are listed in order to inform the reader regarding an older style of mammography 
cassettes. Although the older style cassettes are no longer preferred (no longer the industry 
standard). Use of this style throughout the world is expected to continue for some time. So, they are 
listed here as 'recognized' only. 

Medical radiographic films in roll from are not a part of this Indian Standard. Use of roll films appears 
well established and stable, but does not justify a new, stand-alone standard. In order to assist the 
reader information regarding roll films is listed in informative Annex A. 

Annexes G and H provide information on the dimensional stability of film and quality packaging 
respectively. Annexes F and ! are not applicable as India has adopted SI system of units. 

There is another standard IS 15584 : 2005 'Medical X-ray films' which gives information about the 
requirements and methods of sampling and tests for double sided emulsion coated medical X-ray 
films, blue or green sensitive used for general purpose radiography. 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particulariy drawn to the following: 

a) Wherever the words 'Internationat Standard^ appear referring to this standard, they should 
be read as Indian Standard*. 



{Continued on third cover) 



IS/180 4090 : 2001 



Indian Standard 

PHOTOGRAPHY — MEDICAL RADIOGRAPHIC 

CASSETTES/SCREENS/FILMS AND HARD-COPY 

IMAGING FILMS — DIMENSIONS AND 

SPECIFICATIONS 



1 Scope 

This International Standard specifies the nominal sizes, aim dimensions with tolerances, weights, and certain tests 
for medical radiographic cassettes, screens, and films. It includes medical hard-copy imaging films in the form of 
sheets, such as laser films and video. 

This International Standard also includes information regarding the appropriate marking of these products, and 
special attention is given to cassettes/screens/films used for mammography. 

This International Standard does not include films in roll fomnat (see informative annex A). 

2 Normative references 

The following normative documents contain provisions which, through reference in this text, constitute provisions of 
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these 
publications do not apply. However, parties to agreements based on this International Standard are encouraged to 
investigate the possibility of applying the most recent editions of the normative documents indicated below. For 
undated references, the latest edition of the normative document referred to applies. Members of ISO and lEC 
maintain registers of currently valid International Standards. 

ISO 554:1976, Standard atmospheres for conditioning and/or testing — Specifications. 

I EC 61267:1994, Medical diagnostic X-ray equipment — Radiation conditions for use in the determination of 
characteristics. 



3 Terms and definitions 

For the purposes of this international Standard, the following terms and definitions apply. 

3.1 

preferred mammography sizes 

current industry standard, reflecting modern industry trends 

NOTE Aim and tolerance dimensions are different for preferred sizes versus recognized sizes. 

recognized mammography sizes 

former industry standard, listed because this older format is expected to be used in clinical applications worldwide 
for some time to come 
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4 Conditions for measurement of dimensions 

The dimensions and tolerances specified in this International Standard shall apply at the time of manufacture 
(except where specifically stated othenvise), when measured under atmospheric conditions of (23 ± 2) °C and 
(50 ± 5) % relative humidity, as specified in ISO 554. 

All measuring instrument calibrations should be conducted at a temperature of 20 °C, as specified In ISO 1:1975, 
Standard reference temperature for industrial length measurements, and a relative humidity of 50 %. 

5 Radiographic cassettes 
5.1 Dimensions 

5.1.1 Nominal sizes, aim and tolerance dimensions 

Nominal sizes, aim and tolerance dimensions and weight for preferred radiographic cassette sizes shall conform to 
the values given in Tables 1 and 2. 

Nominal sizes, aim and tolerance dimensions and weight for recognized radiographic cassette sizes shall conform 
to the values given in Tables 3 and 4. 

The materials and design of the cassette shall ensure that, under normal conditions of use, the shape and 
dimensions comply with the limits for the outer dimensions (OD) and inner dimensions (ID) given in Tables 1, 2, 3 
and 4, over a relative humidity range from 30 % to 85 % and a temperature range from 10 ""C to 40 ^C. 

5.1.2 Denomination 

Radiographic cassettes are denoted by the nominal size expressed in numerical values (in centimetres) without 
adding the measurement unit "cm". 

EXAMPLE Cassette 18x24 (eighteen by twenty-four) denotes a radiographic cassette for a film with nominal size 

1 8 cm X 24 cm. 











Table 1 ■ 


— Preferred radiographic cassette sizes of metric origin 










Nominal 

size 

cm 


Film size 

mm 


Screen size 

mm 


Cassette ID 

mm 


Cassette OD 

mm 


Thickness 

mm 


Weight 
without 

screen 

g 


Min. 


Aim 


Max. 


Min. 


Aim 


lUlax. 


Min. 


Aim 


Max. 


Min. 


Aim 


Max. 


Aim and 
tolerance 


Max. 


13 X 18 


127 x 177 


12Bx 178 


129 X 179 


127x177 


130 X 180 


131 X 181 


131 .5 X 
181,5 


132 X 182 


1 33 X 1 83 


156.5 X 
206.5 


157.5 X 
208,5 


158.5 X 
208.5 


15 :J 


500 


18x24 


177x237 


178x238 


179x239 


177x237 


180x240 


181 x241 


181.5X 
241.5 


182x242 


183x243 


206.5 X 
266.5 


207.5 X 
267.5 


208.5 X 
268.5 


15:J 


800 


18x43 


177 X 429 


178x430 


179x431 


177 X 429 


180x432 


181 x433 


181.5X 
433.5 


182x434 


183x435 


206.75 X 
458.5 


207,75 X 
459.5 


208.75 X 
460,5 


15:J 


1 000 


20x40 


197x397 


198x398 


199x399 


197x397 


200 X 400 


201 x401 


201 ,5 X 
401,5 


202 X 402 


203 X 403 


226,5 X 
426,5 


227,5 X 
427,5 


228.5 X 
428.5 


151 


1 000 


24x30 


237 X 297 


238 x 298 


239 X 299 


237 X 297 


240 X 300 


241 X 301 


241, 5x 
301.5 


242 X 302 


243 X 303 


266,5 X 
326,5 


267,5 X 
327,5 


268.5 X 
328,5 


151 


1 200 


30x40 


297 X 397 


298 X 398 


299 X 399 


297 X 397 


300 X 400 


301 X 401 


301 ,5 X 
401.5 


302 X 402 


303 X 403 


326,5 X 
426.4 


327.5 X 
427.5 


328,5 X 
428.5 


151 


1 900 


30x90 
(see note) 


297 X 896 


298 X 897.5 


299 X 899 


297 X 897 


300 X 900 


301 X 901 


301 ,5 X 
901,5 


302 X 902 


303 X 903 


326,5 X 
926.5 


327.5 X 
927,5 


328,5 X 
928,5 


16.51,5 


— 


30 X 120 
(see note) 


297 X 

1 196 


298 X 

1 197.5 


299 X 

1 197 


297 X 

1 197 


300 X 
1 200 


301 X 
1 201 


301 ,5 X 
1 201,5 


302 X 1 202 


303 X 
1 203 


326.5 X 
1 226.5 


327,5 X 
1 227.5 


328.5 X 
1 228.5 


16.51,5 


— 


Dental radiography (Extra-oral) 




13x30 


127x297 


128x298 


129x299 


127x297 


130x300 


131 x301 


131,5 X 
301,5 


132x302 


133x303 


156,6 X 
326,5 


157,6 X 
327,5 


158,6 X 
328,5 


15l 


800 


15x30 


147x297 


148x298 


149x299 


147 X 297 


150x300 


151 x301 


151.5X 
301.5 


152x302 


153x303 


176.5 X 
326,5 


177,5 X 
327,5 


178.5 X 
328,5 


151 


800 


NOTE 


These sizes may be formed from three smaller sheets attached together The resultant sheet may be tolded to facilitate shipping 











o 











Table 2 — Preferred radiographic cassette sizes of inch 


origin 










Nomina) 
size 

cm 


Film size 
mm 


Screen size 

mm 


Cassette ID 
mm 


Cassette OD 

mm 


Thickness 

mm 


Weight 
without 
screen 

9 




Min. 


Aim 


Max. 


Min. 


Aim 


Max. 


Min. 


Aim 


Max. 


Min. 


Aim 


Max. 


Aim and 
toierance 


Max. 


20x25 


200.9 X 
252 


201 ,6 X 
252.8 


202,4 X 
253,6 


200.8 X 

252 


201.6 X 
252,8 


202.4 X 
253.6 


204.7 X 
255.5 


205.2 X 
256 


206,2 X 
257 


229,7 X 
280.5 


230,7 X 
281.5 


231 .7 X 
282,5 


i5:J 


1000 


35x35 


353 X 353 


354 X 354 


355 X 355 


353 X 353 


356 X 356 


357 X 357 


357,5 X 
357.5 


358 X 358 


359 X 359 


382,5 X 
382.5 


383,5 X 
383.5 


384.5 X 

384.5 


^s:i 


1 900 


35x43 


353 X 429 


354 X 430 


355 X 431 


353 X 429 


356 X 432 


357 X 433 


357.5 X 
433,5 


358 X 434 


359 X 435 


382,5 X 
458.5 


383.5 X 
459.5 


384,5 X 
460.5 


151 


2 100 



o 



fa 

s 











Table 3 - 


- Recognized radiographic cassette sizes of metric origin 










Nominal 
size 

cm 


Film size 
mm 


Screen size 

mm 


Cassette ID 

mm 


Cassette OD 
mm 


Thickness 

mm 


Weight 
without 
screen 

9 


Min. 


Aim 


Max. 


Min, 


Aim 


Max, 


Min. 


Aim 


Max. 


Min, 


Aim 


Max. 


Aim and 
tolerance 


Max. 


24x24 


237 X 237 


238 X 238 


239 X 239 


237 x 237 


240 X 240 


241 x241 


241,5 X 
241.5 


242 X 242 


243 X 243 


266,5 A 
266,5 


267,5 X 
267,5 


268,5 X 
268,5 


15:^ 


1 000 


30x30 


297 X 297 


298 X 298 


299 X 299 


297 X 297 


300 X 300 


301 X 301 


301,5 X 
301,5 


302 X 302 


303 X 303 


326 5 X 
326.5 


327,5 X 
327.5 


328,5 X 
328.5 


15l 


1 400 


40x40 


397 X 397 


398 X 398 


399 X 399 


397 X 397 


400 X 400 


401 X 401 


401,5 X 
401.5 


402 X 402 


403 X 403 


426.5 X 
426,5 


427.5 X 
427,5 


428,5 X 
428,5 


15^ 


1 900 


20x96 
{see note) 


197x956 


198 X 

957,5 


199x959 


197x956 


200 X 960 


201 X 961 


201,5 X 
961,5 


202 X 962 


203 X 963 


226,5 . 
986,5 


227,5 X 
987.5 


228,5 >. 
988,5 


16,6^J,5 


— 


NOTE This size may be formed from ihree smaller stieets attacfied together. The resultant sheet may be folded to facilitate shipping 











Table 4 


— Recognized radiographic cassette sizes of inch origin 










Nominal 
size 

cm 


Film size 

mm 


Screen size 

mm 


Cassette ID 

mm 


Cassette CD 

mm 


Thickness 

mm 


Weight 
without 
screen 

g 


Min. 


Aim 


Max. 


Min. 


Aim 


Max. 


Min. 


Aim 


Max. 


Min. 


Aim 


Max. 


Aim and 
tolerance 


Max. 


25x30 


252 X 
302,4 


252,8 X 
303.2 


253.6 X 
304,0 


252 X 
303,2 


252,8 X 
304 


253,6 X 
304.8 


255.5 X 
306.3 


256 X 
306,8 


257 X 
307,8 


280,5 X 
331.3 


281.5 X 
332.3 


282,5 X 
333,3 


15:1 


1200 


28x35 


277.8 X 
354 


278.6 X 
354.8 


279.4 X 
355.6 


277.8 X 
354 


278,6 X 
354.8 


279.4 X 
355.6 


280,9 X 
357.1 


281.4 X 
357.6 


282,4 X 
358,6 


305,9 X 
382. \ 


306,9 X 
383,1 


307.9 X 
384,1 


15_2 


1 900 


30x35 


297.2 X 
353.2 


298 X 354 


298,8 X 
354,8 


297 X 353 


300 X 356 


301 X 357 


301 .5 X 
357.5 


302 X 358 


303 X 359 


326.5 X 
382,5 


327,5 X 
383.5 


328,5 X 
384.5 


15!J 


1 900 


30x38 


302,4 X 
378,6 


303,2 X 
379,4 


304 X 
380,2 


303,2 X 
379,4 


304 X 
380.2 


304.8 X 
381 


306,3 X 
382,5 


306.8 X 
383 


307.8 X 
384 


331,3 X 
407,5 


332,3 X 
408,5 


333,3 X 
409,5 


15!l 


1 900 



U1 
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5.1 .3 Outer dimensions (OD) 

The outer dimensions, in the plane of the film, shall be 27,5 mm ± 1 mm more than the nominal size of the 
cassette. 

Cassettes of nominal sizes that have both dimensions not exceeding 43,2 cm shall have an aim thickness of 
15 mm, minimum thickness of 13 mm, and maximum thickness of 16 mm. 

Cassettes of nominal sizes that have one or both dimensions greater than 43,2 cm shall have an aim thickness of 
16,5 mm, minimum thickness of 13 mm, and maximum thickness of 17,5 mm. 

The specified thickness of a cassette is intended to ensure that the cassette can be properly fixed in a defined 
position under a load (e.g. within a holder or rails). In no case shall the maximum thickness tolerance, as given in 
Tables 1,2,3 and 4, be exceeded in any part of the cassette. 

The corners and edges of the cassette, as shown in the top view of Figure 1, shall be smoothed or shaped over a 
quarter circle to a radius (/i) of 10 mm maximum and 1 mm minimum. 

The other edges, as shown in the side view of Figure 1 . shall be smoothed over a quarter circle to a radius (r2) of at 
least 1.5 mm. 

The greatest value for the radius results from the minimum required planes as given by the dimensions A and B in 
the side view of Figure 1 . 

AH parts of the cassette, such as hinges, locks and marking devices, shall be within the tolerances given in 
Tables 1. 2, 3 and 4 and shall be within the limits tor corners and edges. 

Dimensions in miHimetres 




Key 

1 Thickness {see Tables 1, 2, 3, 4) 



Dimension 


Radiographic cassettes 


Mammography cassettes 


''1 


Mtn. = 1; Max. = 10 


Min-3; Max = 10 


f2 


1,5 minimum 


1,5 minimum 


A 


greater than 1 1 


greater than 11 


R 


greater than 11 


greater than 1 1 



Figure 1 — Cassette outside dimensions 
5.1.4 inner dimensions (ID) 

The inner dimensions, in the plane of the film, shall be as given in Tables 1 , 2, 3 and 4. 
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5.2 Geometric accuracy 

5.2.1 Outer geometric accuracy 

5.2.1.1 Squareness 

The squareness of the cassette shall confonn to the requirements given in normative annex B. 

5.2.1.2 Flatness 

When a closed radiographic cassette is laid on a flat surface, no part of the cassette shall depart from that surface 
by more than 16 mm. 

5.2.1.3 Parallelism 

The front and back of the radiographic cassette shall be parallel to each other within 0,3 mm over any length of 
100 mm. 

5.2.2 Inner geometric accuracy 
5.2.2.1 Squareness 

The squareness of the cassette shall confomn to the requirements given in normative annex B. 

5.3 incident beam attenuation 

The front cover of the cassette shall have an absorption not greater than the equivalent of 1,8 mm of pure 
aluminum (99 %) when traversed by radiation of quality RQA 4 [approximately 60 kV (see lEC 61267)]. 

5.4 Cassette design 

5.4.1 Opening 

When the cassette is lying on a plane surface, it shall be possible to open the back in such a way ^t it contacts 
the surface without the hinges being stressed. 

5.4.2 Marking device 

In order to identify the film in use, the cassette shall either permit the use of a means for marking the film, or it shall 
be equipped on its outside with a means for labelling. 

The provision of a means to allow a semi-transparent marking of the cassette's own characteristics (e.g. 
intensifying screens, types of films, etc.) is optional. 

5.4.3 Light-tightness 

Under normal conditions of use, the cassette shall be light-tight. Informative annex C describes a typical test for 
light-tightness. 

5.4.4 Screen-film contact 

The cassette shall ensure close screen-film contact over the entire area between the intensifying screens and the 
radiographic film. Informative annex D describes a test method for screen-film contact of radiographic cassettes. 
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5.4.5 Front cover recognition 

Unless cassettes are specifically designed so that either side can be used as the front cover, they shall be 
designed so that the front cover is distinguishable from the back by touch when handling the cassette with 
protective gloves. 

The distinction between the front and back covers shall be clearly visible under normal safefight conditions, 

5.4.6 Handling 

Radiographic cassettes of the same nominal size shall be able to be placed in, removed from, and stacked in a 
container, and also handled by devices without affecting each other and without opening. 

6 Mammography cassettes 

6.1 Classification 

This International Standard refers to mammography cassettes as either preferred or recognized. All new 
mammography cassettes shall conform to the dimensions given as "preferred". 

The dimensions given for recognized sizes are listed in order to inform the reader regarding an older style of 
mammography cassettes. Although the older style cassettes are no longer preferred (no longer the industry 
standard), use of this style throughout the world is expected to continue for some time. Therefore, they are listed 
here as "recognized" only. 

6.2 Dimensions 

6.2.1 Nominal sizes, aim and tolerance dimensions 

Nominal sizes, aim and tolerance dimensions, and weight for preferred mammography cassette sizes shall conform 
to the values given in Table 5. 

Nominal sizes, aim and tolerance dimensions, and weight for recognized mammography cassettes shall conform to 
the values given in Table 6. 
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Table 5 — 


Preferred mammography cassette sizes 










Nominal 
size 

cm 


Film size 
mm 


Screen aize 

mm 


Cassette ID 

mm 


Cassette OD 

mm 


Thickness 

mm 


Weight 
without 
screen 

g 


MIn. 


Aim 


Max. 


MIn. 


Aim 


Max. 


MIn. 


Aim 


Max. 


Min. 


Aim 


Max. 


Aim and 
tolerance 


Max. 


18x24 


177x237 


178x238 


179x239 


177 X 237 


178x238 


179,5 X 
239 


179 X 

241.5 


181 x242 


182x243 


193 X 

266,5 


194,5 X 
267,5 


196 X 
268.5 


15:J 


690 


24x30 


237 X 297 


238 X 298 


239 X 299 


237 X 297 


238 X 299 


239,5 X 
301,4 


239 X 
301,5 


241 X 302 


242 X 303 


253 X 
326,5 


254,5 X 
327.5 


256,5 X 
328,5 


^s:l 


850 













Table 6 - 


- Recognized mammography cassette sizes 












Nominal 
size 

cm 


Film size 

mm 


Screen size 

mm 


Cassette ID 

mm 


Cassette OD 

mm 


Thickness 

mm 


Weight 
without 
screen 

g 


MIn. 


Aim 


Max. 


MIn. 


Aim 


Max. 


Min. 


Aim 


Max. 


Min. 


Aim 


Max. 


Aim and 
tolerance 


Max. 


18x24 


177x237 


178x238 


179x239 


174x237 


175x238 


176x239 


>179x 
239,5 


>179x 
240 


183x241 


193 X 
242.5 


194.5 X 
243,5 


196 X 
244,5 


20.5:§ 


500 


24x30 


237 X 297 


238 X 298 


239 X 298.45 


234 X 297 


235 X 298 


236x298.45 


> 239 X 298.5 


> 239 X 299 


243 X 300 


253,5 X 304 


255 X 305 


256.5 X 306 


20.5 !§ 


625 



o 



m 
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BJZ^ Denomination 

Mammography cassettes are denoted by the nominal size expressed in numerical values (in centimetres) without 
adding the measurement unit "cm". Inclusion of the letter M, for clarification as mammography, is recognized. 

EXAMPLE Cassette 18 x 24 (eighteen by twenty-four), or cassette M 1 8 x 24. denotes a mammography cassette for a film 

with nominal size t8 cm x 24 cm. 

6^.3 Outer dimensions (OD) 

The outer dimensions of mammography cassettes shall be as given In Tables 5 and 6. 

The specified thickness of a cassette is intended to ensure that the cassette can be property fixed in a defined 
position (e.g. within a holder or rails). In no case shall the maximum thickness tolerance, as given in Tables 5 and 
6, be exceeded in any part of the cassette. 

The comers and edges of the cassette, as shown in the top view of Figure 1 , shall be smoothed or shaped over a 
quarter circle to a radius (r^) of 10 mm maximum and 3 mm minimum. 

The other edges, as shown in the side view of Figure 1 » shall be smoothed over a quarter circle to a radius (r2) of at 
least 1,5 mm. 

The greatest value for the radius results from the minimum required planes, as given by dimensions A and B in the 
side view of Figure 1 . 

6.2.4 inner dimensions (ID) 

The inner dimensions, in the plane of the film, shall conform to the values given in Tables 5 and 6. 
6.3 Geonfietric accuracy 

6.3.1 Outer geometric accuracy 

6.3.1.1 Squareness 

The squareness of the cassette shall conform to the requirements given in normative annex B. 

6.3.1 .2 Flatness 

When a closed mammography cassette is laid on a flat surface, no part of the cassette shall depart from that 
surface by more than 16 mm. except for the nominal size 18 x 24 where no part shall depart from that surface by 
more than 21 mm. 

6.3.1.3 Paraiteiism 

The front and back of the mammography cassette shall be parallel to each other within 0,3 mm over any length of 
100 mm. 

6.3.2 Inner geometiic accuracy 
6.3.2.1 Squareness 

The squareness of the cassette shall conform to the requirements given in normative annex B, 
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6.4 Incident beam attenuation 

The front (tube side) of mammography cassettes shall not have an attenuation greater than 0,2 mm of pure 
aluminum (99 %). in relation to X-ray radiation quality RQN-M (approximately 28 kV (see lEC 61267)]. 

6.5 Cassette design 

6.5.1 • Opening 

When the cassette is lying on a plane surface, it shall be possible to open the back in such a way that it contacts 
the surface without the hinges being stressed. 

6.5.2 Marking device 

In order to identify the film in use. the cassette shall either permit the use of a means for marking the film» or it shall 
be equipped on its outside with a means for labelling. 

The provision of a means to allow a semi-transparent marking of the cassette's own characteristics (e.g. 

intensifying screens, types of films, etc.) is optional. 

6.5.3 Light-tightness 

Under normal conditions of use, the cassette shall be light-tight. Informative annex C describes a typical test for 

light-tightness. 

6.5.4 Screen*film contact 

The cassette shall ensure close screen-film contact over the entire area between the intensifying screens and the 
mammography film. Normative annex E specifies the required test method for screen-film contact. 

The procedure described in informative annex A is required for testing only. Tests are generally conducted for 
acceptance of new cassettes; on a regular basis at a chosen sampling frequency: and if problems are known or 
suspected. For day-to-day use of cassettes, waiting times of less than 15min may be achieved, depending upon 
the cassette manufacturer's recommendations and design. 

6.5.5 Front-cover recognition 

Unless cassettes are specifically designed so that either side can be used as the front cover, they shall be 
designed so that the front cover is distinguishable from the back by touch when handling the cassette with 
protective gloves. 

The distinction between the front and back covers shall be clearly visible under normal safelight condftions. 

6.5.6 Handling 

Mammography cassettes of the same nominal size shall be able to be placed in, removed from, and stacked in a 

container, and also handled by devices without affecting each other and without opening. 

6.6 Compression 

The design of the mammography cassette shall permit direct positioning of the subject while under compression. 

6.7 Filni-thorax distance 

The mammography cassette shall be designed in a way that restricts the depk:tion of the subject as little as 
possible and never more than 2 mm, on the side of the cassette facing the thoracic wall. 
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6.8 Free field for the radiation detector 

The mammography cassette shall be designed so that unifomn attenuation of X-rays in the area of the radiation 
detector is permitted. 

When measured at 28 kV over a circular area of 3,5 cm diameter, the difference in radiation transmission between 
any two points in the free field shall not exceed 5%. The attenuation should not exceed a maximum, since a 
certain minimum dose must be available to radiation detectors (at present about 5pGy to 10|jGy). In the 
mammography cassette, this area shall have at least the dimensions given in Figure 2 for X-rays taken for 
stereotactic biopsy. 

Dimensions in millimetres 
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Symbol 


Minimum limit 


4 (for 18x24) 


125 


A (for 24 X 30) 
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38 
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60 
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83 
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70 
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210 


NOTE Umrts for B (width) and Z, (length) are 
found in Tabtes 5 and 6. 



Figure 2 — Mammography cassette dimensions for field radiation detector 
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7 Screens 

7.1 Dimensions 

7.1.1 Nominal sizes, aim and tolerance dimensions 

Nominal sizes and aim and tolerance dimensions for preferred screen sizes shall conform to the values given in 
Tables 1, 2 and 5. 

Nominal sizes and aim and tolerance dimensions for temporarily recognized sizes shall conform to the values given 
in Tables 3, 4 and 6. 

The cutting and tolerance rules for current screen sizes, shown in Tables 1 to 6, and for new sizes shall be as 

follows: 

— screens for mammography do not follow the cutting and tolerance rules; 

— for sizes in Tables 2 and 4, which originated in inches, there is no cutting mie and the tolerances on the cutting 
dimensions for these sizes are ± 0,8 mm, with the exception of sizes 35 cm and 43 cm that follow the tolerarK:e 
rules for metric sizes; 

— for current metric sizes shown in Tables 1 and 3, sizes 35 cm and 43 cm'') and the new metric sizes, the 

cutting and tolerance rules are given in Table 7. 

The cutting and tolerance rules as presented in Table 7 are especially meaningful for screens that are used without 
films, e.g. photo-stimulable screens for use in digital radiography. 

Table 7 — Cutting and tolerance rules for screen sizes of metric origin and new sizes 



Nominal 


Aim 


Tolerance 

mm 


Up to and including 12 cm 


Nominal 


+1 

-2,5 


Greater than 12 cm, up to and including 65 cm 


Nominal 


+1 

-3 


35 cm 


356 mm 


+1 
-3 


43 cm 


432 mm 


+ 1 
-3 



7.1 .2 Denomination 

Radiographic screens are denoted by the nominal size expressed in numerical values (in centimetres) without 
adding the measurement unit "cm". 

EXAMPLE Screen 18x24 (eighteen by twenty-four) denotes a radiographic screen for a cassette with nominal size 

18 cm X 24 cm. 

7.2 Corners 

Corner shaping of screens is not specified in this lnterr>ational Standard. However, corner shaping or rounding of 
screens shall not conflict with corner rounding of cassette inner dimensions (see Figure 3). 



1) As the 35 cm size is a compromise made in the past to have one aim dimension for both the metric and inch ^es, this size 
onty follows the tolerance rule and the aim size is 356 mm instead of 350 mm following the cutting rule. The same has 
happened with the 43 cm size that has an aim size of 432 mm instead of 4^ mm fotlowtng the cutting rule. 



13 



\SnSO 4090 : 2001 



Dimensions in millimetres 




Key 

t Area of permitted corner rounding 

Figure 3 — Comer rounding limits of film 

7.3 Squareness 

The squareness of the screen shall conform to the requirements given in normative annex B. 

7.4 Position 

Upon cassette assembly and screen replacement, screen position for mammography use shall be fixed in order to 
assure close positioning of the screen against the cassette (inside) edge adjacent to the chest wall 

8 Films 

8.1 Dimensions 

8.1 .1 Nominal sizes, aim and tolerance dimensions 

Nomina! sizes and aim and tolerance dimensions for preferred radiography film sizes shall conform to the values 
given in Tables 1 and 2. Pretended mammography film sizes shall conform to the values given in Table 5. Preferred 
sizes for medical hard-copy film shall conform to the values given in Tables 8 and 9. 
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Table 8 — Preferred hard-copy film sizes of metric origin 



Nominal size 

cm 


Film size 
mm 


Min. 


Aim 


Max. 


18x24 


177x237 


178x238 


179x239 


24x30 


237 X 297 


238 X 298 


239 X 299 


Table 9 — Preferred hard-copy film sizes of Inch origin 


Nominal size 

cm 


Film Size 

mm 


Min. 


Aim 


Max. 


20x25 


200,8 X 252 


201,6x252,8 


202,4 X 253.6 


35x35 


353 X 353 


354 X 354 


355x355 


35x43 


353 X 429 


354 X 430 


355 X 431 



Nominal sizes and aim and tolerances dimensions for recognized radiography film sizes shall conform to the values 
given in Tables 3 and 4. Recognized mammography film sizes shall conform to the values given in Table 6. 
Recognized sizes for medical hard-copy film shall conform to the values given in Tables 10 and 11. 



Table 10 — Recognized hard-copy film size of metric origin 



Nominal size 
cm 


Film size 

mm 


Min. 


Aim 


Max. 


13x18 


127x177 


128x178 


129x179 


Table 


11 — Recognized hard-copy film sizes of inch origin 


Nominal size 

cm 


Film size 

mm 


Min. 


Aim 


Max. 


25x30 


252 X 302.4 


252,8 x 303,2 


253,6 X 304 


28x35 


277,8 X 354 


278.6 X 354,8 


279,4 X 355,6 



The cutting and tolerance rules for current film sizes, shown in Tables 1 to 6 and Tables 8 to 11, and for new sizes 
shall be as follows: 

— for the sizes in Tables 2. 4, 9 and 1 1 , which originated in inches, there is no cutting rule and the tolerances on 
the cutting dimensions for these sizes are ±0,8 mm, with the exception of the sizes 35 cm and 43 cm that 
follow the tolerance rule for metric sizes; 

— for the current metric sizes shown in Tables 1, 3, 5, 6, 8 and 10, the sizes 35 cm and 43 cm^) and the new 
metric sizes, the cutting and tolerance rules are given in Table 12. 



2) As the 35 cm size is a compromise made in the past to have one aim dimension for both the metric and inch sizes, this size 
only follows the tolerance rule and the aim size rs 354 mm instead of 348 mm following the cutting rule. The same has 
happened with the 43 cm size that has an aim size of 430 mm instead of 428 mm following the cutting oile. 
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Table 12 — Cutting and tolerance rules for film sizes of metric origin and new sizes 



Nominal 


Aim 


Tolerance 

mm 


Up to and including 12 cm 


Nominal minus 1,5 mm 


±0,5 


Greater than 12 cm, up to and including 65 cm 


Nominal minus 2,0 mm 


±1,0 


Greater than 65 cm 


Nominal minus 2,5 mm 


±1,5 



8.1.2 Denomination 

Radiographic films are denoted by the nonninal size expressed in numerical values (in centimetres) without adding 
the measurement unit "cm". 

EXAMPLE Film 18x24 (eighteen by twenty-four) denotes a radiographic film for a cassette with nominal size 

18 cm x24cm. 

8.2 Squareness 

The squareness of the film shall conform to the requirements given in normative annex B. 

8.3 Identification of the sensitized side 

For some applications, the film is sensitized on one side only or the front and back coatings are different 
(asymmetric film coatings). In order to facilitate proper loading of the film and proper orientation of the sensitized 
side, notches may be used. 

When a sheet of film is held with the longer edges in a vertical orientation, the notches shall be in a shorter edge, 
near the upper right-hand corner, or the lower left-hand corner when the sensitized side is facing the observer. 

The shape and number of notches are left to the discretion of the manufacturer. In addition, they may be used as a 
code to identify the film type. 

Notches shall not "exceed 3,5 mm in depth. 

8.4 Corner rounding 

If the four comers of the sheet of film are rounded, the actual edge of the comer shall be inside the hatched area as 
shown in Figure 3. The comers shall have no steps or sharp features. 

Any areas removed by either notching or comer rounding are not in violation of 8.2. 

8.5 Position 

Film placement should be such that it is loaded (either manually, mechanically or both) with close positioning 
against the cassette (tnside) edge adjacent to the chest wall. 

9 Package marking 

Sufficient data shall be provided on a product's packaging to inform the user of proper use and handling. 
Product packaging shall be marked so as to indicate: 

— product name and size; 

— conditions of use (such as safelight); 
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— conditions of shipping and storage. 

To accomplish this, each of the packages which constitute the product's packaging should be marked so as to 

indicate one or more of the foltowing'^J: 

— product name or trade name; for unit packages, this item shall be legible urxler recommerKJed safelight 

conditions (other than total darkness); 

— name or trade mark of manufacturer; 

— manufacturer's catalogue identification number; 
■ — bar code information; 

— quantity of units contained in the package; 

— interleaved/not interleaved, or other specific type of packaging; 

— nominal product dimensions, in metric units, with the smaller dimension first for films in sheets^), nominal width 
and length for films in rolls; 

— batch number and/or parent roll number; 

— notch code or notch pattern, if any; 

— expiration date, "develop before" date, or inventory control code; 

— manufacturer's recommended safelight conditions'^; 

— manufacturer's recommended storage conditions'^; 

— appropriate processing/recommended processing conditions. 

9.1 Compliance 

If it desired to indicate compliance of the product with' this International Standard, the following wording shall be 
used: 

"COMPLYING WITH ISO 4090" 



3) There may be legal requirements in certain countries for other data to be marked on the package. 

4) Some new cassettes wiil require that the longer edge be inserted first into the cassette. Rims packaged for use in surfi 
cassettes should show the longer dimension first on the label. 

5) This may be indicated by wording or by a code. 
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Annex A 

(informative) 

Traditional sizes of medical films in rolls 



A.1 Introduction 

Information regarding medical radiographic film in rolls was previously included in ISO 4090:1991. The importance 
of film in rolls no longer justifies its own industry standard. This Internationa! Standard now focuses on medical 
radiographic and hard-copy sheet film and its relationship to screens and cassettes, where appropriate However. 
as these sizes will remain available for quite a while, information regarding film in rolls has been hsted in this annex. 

A2 Radiographic film 

A.2.1 Width 

Nominal and aim dimensions for preferred widths should conform to the values given in Table A.1 . 

The slitting and tolerance rules for rolls shown in Table A, 1, and for new metric widths, should be as shown in 
Table A.2. 

A.2.2 Length 

Preferred roll lengths, exclusive of leaders or trailers, are 

— 24 cm width: 35 m, 

— 30 cm width: 20 m, and 

— 35 cm width: 1 9 m or 50 m. 

A.2.3 Splices 

There should be no splices in film in rolls. 

A.2.4 Core 

The preferred core internal diameter is 76 mm ± 0,5 mm. However, it is recognized that there are currently a large 
number of equipment designs requiring special core or spool dimensions. 

Table A.1 — Widths of films in rolls 



Nominal 

cm 


Aim 

mm 


24 

m 

35 (see note) 


238 
298 
354 


NOTE This nominal width Is the rounded vaJue commoniy 
used tor 35.6 cm (formerly 14 in). 
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Table A.2 — Slitting and tolerance rules for roll widths 



Nominal 


Aim 


Tolerance 

mm 


Up to and including 12 cm 


Nominal minus 1 ,5 mm 


±0,5 


Greater than 12 cm, up to and including 65 cm 


Nominal minus 2,0 mm 


±1.0 


Greater than 65 cm 


Nominal minus 2,5 mm 


±1,5 



A.3 Hard-copy film 

A.3.1 Width 

Nonninal and aim dinnensions, along with their cutting tolerances, should conform to the values given in Table A.3. 

Table A.3 — Widths of roil f Hnts 

Dimensions in millimetres 



Nominal 


Minimum 


Aim 


Maximum 


35 


34.93 


34,98 


35,03 


70 


69.80 


69,90 


70,00 


100 


99.30 


99.40 


99.50 


105 


104,74 


104,87 


105,00 


110 


109,80 


109.90 


110,00 



A.3.2 Length 

Roll lengths in metres, exclusive of leaders and trailers, are 
30,5; 45; 85: 170; 492; 656; 820; 984; 1 640; 1 969. 

A.3.3 Splices 

There should be no splices in film in rolls. 
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Annex B 

(normative) 

Squareness 



Squareness requirements apply to the cassette, screen and the film. 

Squareness, edge straightness, shape and compliance with specified dimensions shall be checked at the same 
time by comparison of any given sheet with two perfect rectangles, independently located, one made to the 
minimum dimensional tolerance specified in this Internationa! Standard, and the other to the maximum tolerance 
specified. No point on the perimeter of the sheet shall fall within the smaller rectangle, nor shall any point fall 
outside the larger rectangle. 

Areas removed by either notching or corner rounding are not in violation of this rule. 
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Annex C 

(informative) 

Test for light-tightness 



C.1 Test procedure 

The cassette is fitted with intensifying screens and is loaded with screen-type radiographic film for which it is 
intended to be used. The cassette is then exposed for periods of tO min to a 100 W frosted-tungsten filament lamp 
that is operated at its rated potential difference at a filament-to-cassette distance of 1 m. 

Each of the six surfaces of the cassette should be turned to face the lamp and exposed as mentioned above. 

Also, a second sheet from the same film package should be loaded in the same cassette and then kept in a dark 
place for 1 h. Both films are then processed. 

C.2 Evaluation 

Comparison of both films exclude an optical density increase caused by any other effects than light-tightness. 

The film of the irradiated cassette should have an optical density increase of less than 0,1 in the diagnostically 
important areas. 
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Annex D 

(informative) 

Test for screen-film contact (Radiographic cassettes) 



D.1 Test device 

Test plates 1 and 2 consist of materials possessing an effective atomic charge between 26 and 30 (e.g. Fe, Ni, Cu 
Zn). There is a recess in the centre of each test plate that is provided to permit readings of the optica! density of th€ 
exposed and processed film. The test plates should be large enough to cover the area of the film completely in th€ 
test cassettes. 

Test plate 1 is 1 mm ±0,1 mm thick. It contains holes arranged hexagonally. The holes are 2 mm to 2,5 mm in 
diameter. The distance between adjacent hole centres is 3.5 mm to 4,0 mm. The diameters within any row of six 
adjacent holes should not vary by more than 0,01 mm. The distances between adjacent hole centres should not 
vary from the average distance for this group by more than 0,015 mm. 

Test plate 2 consists of a wire grid, placed between two plates made of polymethyi methacrylate (PMMA) to ensure 
that the wire grid is sufficiently flat. The total thickness of this test plate should be a minimum of 5 mm. The mesh 
width of the wire grid should be 3,15 mm ± 0.03 mm. The wire diameter should be 0,71 mm ± 0,008 mm. 

Either test plate 1 or 2 may be used. 

In order to facilitate the measurement of the optical density of the film which is exposed and developed during the 
test, the test device should have a circular aperture (with an area not less than 13 mm diameter) near its centre. 

The test device should be of such a size as to cover the film area of the cassette to be tested. 

D.2 Test procedure 

The cassette is fitted with intensifying screens and is loaded with screen-type radiographic film. The test device is 
then laid flat on the outside of, and in contact with, the incident face of the cassette. 

There should be a pause of at least two mtn between loading the radiographic cassette and exposure in order to 
prevent trapped air being depicted. Film should be exposed and processed to produce an optical density of 
2,4 ± 0.4 in the area of the recess. 

The conditions for exposure are as follows: 

— nominal dimension of the focal spot should be a maximum of 2 mm; 

— focal spot to film distance should be 1 ,5 m; 

— potential difference should be 60 kV maximum; 

— total filtration (in quality equivalent filtration) should be a maximum of 2 mm Al (pure aluminum 99 %). 

The developed film should be viewed on a fluorescent tube-type illuminator from a distance of not less than 2 m If 
a reducing lens is used, it should yield the equivalent image to that of a film viewed by the unaided human eye at a 
distance of not less than 2 m. The illuminated area should be limited to the area of the film 
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D.3 Evaiuation 

When viewed under the above conditions, the blackening of the film should appear to have an overall unifomri 
optical density in the areas innportant to the diagnosis. 
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Annex E 

(normative) 

Test for screen-film contact (Mammography cassettes) 



E.1 Objective 

To assure that optimum contact is maintained between the screen(s) and film in each mammography cassette. 

Screen-film contact has a significant influence on image sharpness. Since mammography screen-film systems 
have significantly higher resolution than conventional systems, contact becomes even more important in order to 
produce optimum quality images. 

The procedure specified in E.4 is required for testing only. Tests are generally conducted for acceptance of new 
cassettes; on a regular basis at a chosen sampling frequency; and if problems are known or suspected. For day- 
to-day use of cassettes, waiting times of less than 15min may be achieved, depending upon the cassette 
manufacturer's recommendations and design. 

E.2 Frequency 

This test should be carried out initially for all new cassettes as they are placed in service, then semi-annually and 
whenever reduced image sharpness is suspected. 

E.3 Equipment 

E.3.1 Copper screens, 40 mesh (see E.5 for precautions and caveats regarding mesh size), 24 cm x 30 cm. 

The mesh may be placed between two thin sheets of acrylic, approximately 3 mm thick, to protect it. 

E.3.2 Acrylic sheets, sufficient to provide 4 cm thickness. 

E.3.3 Lead numbers. 

E.3.4 Mammography film, of the appropriate size. 

E.3.5 Screens, of the appropriate size. 

E.3.6 Cassette, to be tested. 

E.4 Procedure 

a) Carefully and thoroughly clean the screens (E.3.5) of the cassettes to be tested using the screen cleaner 
recommended by the screen manufacturer. 

b) Altow the screens to air dry at least 30 min after cleaning. 

c) Lo^ all of the cassettes (E.3.6) with film (E.3.4). Wait for a minimum of 15 min before proceeding to the next 
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[n the daiiy use of cassettes, the 15 min waiting period is not always followed. Waiting 15 min for dinical use is 
recommended, but not required. 

d) Place the cassette to be tested on top of the cassette holder, i.e., without any grid between the X-ray tube and 
the cassette. 

e) Place the mesh (E.3.1) on top of the cassette. 

f) Place the acrylic sheets (E.3.2), if needed^), on top of the compression device and move the compression 
device as close as possible to the X-ray tube. 

g) Place the lead numbers (E.3.3) corresponding to the number of the cassette on top of the mesh in the image 

area. 

h) Select a manual technique (at 28 kVp) which will produce a film optical density between 0,70 and 0,80 when 
measured using an aperture of 2,0 mm or larger over the mesh near the chest-wall side of the film. 

i) Expose and process the film. 

j) Repeat steps a) through i) for each mammography cassette. 

k) View the films on a view box at a distance of at least 1 m. Look for areas of poor contact, i.e. darker areas in 
the mesh image. 

I) The cassettes which pass this test may be used for clinical purposes. 

m) Select those cassettes which did not pass the initial test. Once again, clean the screens and interior cassette 
surfaces using the screen cleaner recommended by the screen manufacturer. Repeat steps a) through k) for 
each cassette. 

n) Cassettes which pass this test after cleaning and retesting have passed and may be used for clinical purposes. 

o) Select any remaining cassettes which have not passed this test, or appear to be borderline in passing the test. 
Clean and retest the remaining cassettes as indicated in step m). 

p) Place the three films produced from each cassette [steps i), m) and o)] on the view box, side by side and 
aligned in the same orientation. 

q) Observe and compare the locations of the areas of poor contact (dark areas) on the films. 

Follow the instructions in E.6 (Suggested perfomiance criteria and corrective action). 

E.5 Precautions and caveats 

This test should be carried out using the 40 mesh copper screens in order to be sensitive enough to detect poor 
contact in mammography cassettes. Mesh used to test conventional cassettes will not detect small dust particles 
which produce poor contact, nor will it detect larger areas of poor contact when exposed at 28 kVp (thicker wires 
produce an image with contrast that is too high). Small specks of dust can reduce screen-film contact and degrade 
the image for significant distances (up to 1 cm or more) away from the dust particle. Poor contact can also result 
from improperly designed or damaged cassettes, or from insufficient pressure as a result of the deterioration of the 
foam in the cassette. 



6) Acrylic sheets are used to assure a reasonable exposure time. (e.g. at least 0,5 s) and, hence, good exposure 
reproducibility, while obtaining a realistk; density on the film. The additional acrylic may not be needed if exposure time to 
produce an optical density of about 0,75 is approximately 0,5 s. The size of the acrylic must be sufficient for its pr<^ected area to 
cover the entire cassette when the acrylic sheet is placed as close to the X-ray tube as possible, i.e. as far as posstole from the 
cassette, so as to reduce the amount of scattered radiation reaching the cassette. 
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Films should be viewed on a view box from a distance of at least 1 m in order to not visualize the actual wires in the 
mesh. It is much easier to look for areas of increased density than for 'iuzzy" wires in the fine mesh. The high 
density of the film is required in order to assist in visualizing the darker areas that indicate poor contact. 

Entrapped air (air caught between the screen and the film) may be a cause of poor screen-film contact. This is 
particularly evident in single-screen mammography imaging systems. This problem can be alleviated by waiting a 
minimum of 15 min after loading the cassette with film and before making an exposure (assuming an appropriate 
cassette design and adequate pressure from the foam on the screen and film). This minimum waiting time is 
recommended both for cassettes being tested by this method, as well as cassettes being used for clinical 
exposures. 

E.6 Suggested performance criteria and corrective action 

Large areas (greater than 1 cm) of poor contact should not be tolerated. However, this may be due to entrapped air 
(see E.5). Small areas (less than 1 cm) of poor contact may indicate the presence of dust or dirt between the 
screen and the film. This is the reason for cleaning the screens and repeating the test as noted in E.4 steps m) 
and o). 

If any screen is tested three times, place alt three films on a view box in the same orientation. Compare the location 
of the areas of poor contact. Three or more small areas (less than 1 cm) of poor contact, especially near the chest 
wall of the cassette, should not be tolerated if the areas of poor contact are in the same locations on all three films. 
If the areas of poor contact do not remain in the same location, then the cause is probably entrapped air or small 
dust particles. In the latter case, the cassette and screens should be considered acceptable and used for clinical 
purposes. 
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Annex F 

(informative) 

Metric conversion of inch nominal sizes 



This annex has been included to assist the reader in understanding how the new nominal metric size relates to the 
size in inches, as these were the dimensional units under which the product was originally developed and sold. 



Nominat size 


Nominat size 


cm 


in 


20,4 X 25,5 


8x10 


25,5 X 30.5 


10x12 


28,1x35.6 


11 x14 


30.5 X 35,6 


12x14 


30.5x38,1 


12x15 


35x35 


14x14 


35x43 


14x17 
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Annex G 

(informative) 

Dimensional stability of film 



The dimensions and tolerances specified in this International Standard apply to the film at the time of cutting and 
when measured in equilibrium with the standard atmosphere specified in ISO 554, i.e. temperature (23 ± 2) ''C and 
relative humidity (50 ± 5) %. 

These dimensions may be altered by permanent aging shrinkage and by temporary shrinkage or swell, since they 
will change with the moisture content and the temperature of the atmosphere. 

Nevertheless, at the time of package opening (within the warrantee period of the film), the dimensions measured 
under atmospheric conditions of temperature and humidity given above should not depart from those at the time of 
manufacture by more than 0»05 % greater than th^ maximum tolerance, nor 0,08 % less than the minimum 
tolerance for films on a polyester base. 
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Annex H 

(informative) 

Quantity packaging 



H.I Sheets 

It is recommended that the number of sheets in a single package, or unit of a multiple package, be one of the 
following: 

25, 50 or 100 sheets 



H.2 Rolls 

Film in rolls should normally be supplied in single-roll packages. 
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Annex I 

(informative) 

Sizes of inch origin — Film dimension exceptions 



Film sizes of inch origin utilize a different tolerance in Japan. Therefore, the reader should use caution when 
considering how to manufacture film for use in Japan. 



Nominal size 
cm 


Film size 

mm 


Min. 


Aim 


Max. 


25x30 


2517x301.5 


252.5 X 303,0 


253.3 X 304,5 


28x35 


277.7 x 353 


278.5 X 354.5 


279.3 X 356 


30x38 


302,2 X 377 


303 X 378.5 


303.8 X 379 



{Continued from second cover) 

b) Comma (,) has been used as a decimal marker in the International Standards, while in 
Indian Standards, the current practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to the following International Standard for which Indian 
Standard also exists. The corresponding Indian Standard, which is to be substituted in its place, is 
listed below along with its degree of equivalence for the edition indicated: 

International Standard Corresponding Indian Standard Degree of 

Equivalence 

ISO 554 : 1996 Standard atmospheres IS 196 : 1966 Atmospheric conditions for Technically 
for conditioning and/or testing — testing Equivalent 

Specifications 

The technical committee responsible for the preparation of this standard has reviewed the provisions 
of following International Standard referred in this adopted standard and has decided that it is 
acceptable for use in conjunction with this standard: 

International Standard Title 

lEC 61267 : 1996 Medical diagnostic X-ray equipment — Radiation conditions for use in the 

determination of characteristics 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
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